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Abstract 
One approach to mimicking energy conversion via photosynthesis involves the 
construction of synthetic systems containing chromophores, electron donors (D) and 
electron acceptors (A) linked by covalent bonds. Fullerenes, C60 in particular, have 
been found to make ideal acceptors in model photosynthetic system, due to their 
unique three-dimensional structure, the remarkably small reorganization energy, 
photophysical, electrochemical, and chemical properties. As a kind of special 
macrocyclic compound, porphyrins are frequently used as donors in artificial 
photosynthetic systems, owing to porphyrins absorb light much more effectively and 
wider in UV-Vis region. They have been used in solar conversion to enchance the 
light harvesting efficiency of choromophores throughout the solar spectrum. 
Porphyrin-fullerene linked dyads exbit small reorganization energy, which 
accelerates photoinduced charge sparation and retard charge recombination as 
achieved in photosynthesis. Herein, many covalently linked porphyrin-fullerene (C60) 
compounds have been synthesizes and studied by many researchers in recent years. 
We report on simple covalently linked porphyrin-fullerene dyads with flexible the 
desirable properties of D-A systems as mimics of the natural photosynthesis reaction 
centers and photochemical materials.     
Various covalently linked porphyrin-fullerene ligands were synthesized by 1,3 
dipolar cycloadditon reaction. Complexation of dyads with metal proceeded 
quantitatively using M(OAc)2·nH2O (M=Zn, Cu ,Co) in methanol , generating 
metalloporphyrin-fullerenes. All new compounds were characterized respectively by 
means of IR、MS、1HNMR 、UV-Vis、elemental analysis and FT-IR spectra. 
The photochemical property of free base porphyrin-fullerene and 
zincporphyrin-fullerene dyads was measured by steady-state fluorescence spectra. The 
results showed that: (1) Strong quenching in dyads porphyrin-fullerene was seen 
relative to the standard in chloroform solution. Rapidly and efficiently quenching of 
porphyrin S1 state by the fullerene (C60). (2) And quenching for the ortho-substitued 
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intramolecular interaction compared to the para-substituted derivatives. (3) Red shifts 
in the fluorescence spectra were observed in modified different electronic effects (i.e. 
-OCH3, -H) porphyrin-fullerene dyads. 
The photovoltaic effect of heterojunction in the photoelectrochemical cell was 
studied. Influences of various redox couples on the photovoltaic effect were 
investigated. The results showed that:(1) n + n heterojunction electrode formed by 
porphyrin-fullerene/GaAs was good, especially in the O2/H2O and I2/I3- redox couples. 
The photovoltaic effect of porphyrin-fullerene/GaAs electrode at 1~2 μm for 
thinckness of porphyrin-fullerene film was the best one. The greatest value of 
photovoltaic potential was 225 mV in the O2/H2O redox couple. (2) The photovoltaic 
effect of zincporphyrin-fullerene/GaAs electrode was better relative to the same 
ligands. (3) The photovoltaic effect of methoxyphenylporphyrin-fullerene/GaAs 
electrode was better than phenylporphyrin-fullerene/GaAs electrode relative to the 
same metal ions. In addition to the photovoltaic effect of porphyrin-fullerene/GaAs 
electrode was related with linker.  
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第一章  绪  论 
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143.2 ppm处呈现单峰。C60中包括了两种类型的C-C键，即连接两个六员环的键
称为[6,6]键(键长为0.138 nm)，连接六员环和五员环的键称为[6,5]键(键长为 0. 
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